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(54) PREPREG FOR FIBER REINFORCED PLASTICS AND PROCESS FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a prepreg for FRP (fiber reinforced plastics) that has a 
sufficiently long pot life and can simply produce an FRP molded article and to provide a process for 
producing the prepreg. 

SOLUTION: The prepreg for FRP comprises a matrix resin composition comprising a difunctional or 
trifunctional isocyanate in a liquid form, a polyol and a difunctional chain extender including an active 
hydrogen group in a functional group molar ratio of the isocyanate to the polyol to the chain extender^ 
(5.0-1 .0):1.0:(4.0-0) and a fibrous material or comprises a matrix resin composition comprising a 
difunctional or trifunctional isocyanate in a liquid form and a polyol in a functional group molar ratio of 
the liquid isocyanate to the polyol=(0.9-1.1):1.0 and a fibrous material. 
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-f y -> T — h N 4, 4' -v ; 7x=;u^^yy^y->7^-h > A ** v 5 ^ ? K 1 1 © 
4, 4' -i>7x = yv>^y^^yi'7^-h 1 --^ft^f wy^^ V->7^ - F§lri 
if 5 r t *s r- # , i5ttffc5:i!)S05Lv\ 

[0 0 3 2] 

* U t - ;P t L, T 14 , a«ft2fli, 1 0 0 - 5 5 OWtroiffl^S. # y 

A 1fi b 5 fc © O . atft2tli < Tgi!|Tt5tft, fcv*T«:|*Hj£jfcl*JB 
t^E«t^ofc®^fE1ttt**^$*€>fcft{c^S^sKy-^-ia*S;iKi<DT g £4 OtKJ: 
l:lSt5:HilIJ:i5 0 - ;£> . ¥*5»ft^ 1 0 o*|cl^, 2 fii, F 

RP©Ji)gi;*5iprttft|!l]Sri|ft-pt4< 45, ll^f 2 T-li, jK y ^ - /K73 3p J$ # ^ 

* «4 * »4L<lll5 0~ 2 5 0 ffc5„ 4 *5 , ¥■ *Z ft 1- & t & , lif^^^iffcO 
, y*^-ji--> a y^ D -7F^77^ (GPC) ST-Ht fc«T'fc-5„ 

[ 0 0 3 3 ] 

* y - /W4 > t giitt(?)*#/^t^ft (Wttfilttf ) zmztmb ^ 2 f tl <d t> © 

tf* £ Lt^ „ 2tB6£O^l)^--/K7>0iJtLTJ4, — )S S t' H O - R ' -OHtSEtS: 
i: R 1= «4^ > -tf VIS £ 1 % 2i^t5t©ttL4^tffl 1 1 1 14 ± IE © 2 t 

f£ (D # y t-/H:^LT 2f^<7?*/u*'v^^L < liSHtti-^/uSrSJcSS-fryt^dt** 
t* flS ^ If ft , ft # 1$ K 14 , #y7 P nt'W> J /y=i-/p > 1 , 4-7'?yj'!l = -^7-7 
^ — h , #!)7 h7^f I'yi'!) 3-*, ^y^^-U^^ya — fc'X7xy-*-A 

[ 0 0 3 4] 

* , m SS. ®> 2 T- (4 ± IE y 5f — cf 3 X , #D * # fl? # H ^ $ ix /«£ — 7- A- ^ T* S> o T 
. » J ?-»ti-W»;il5Tgfb*s»r«g/ < e^*fis»Xi4ffi)!fifi5««H^3js»4L^ 0 W C ± IE it ® 
<P T 14 . ^!)7pfi/>y|)n-;M!9SL<, # V * - » & & + V> * S t - b I, X & ft 
5 0ii%»l, fftL<IJ7 0li%gl, $ IC » 4 L < 14 9 0 fi ft % ± tf w 7^ 
J: v>. 

[0 0 3 5] 

^ y -> t * - h t y ^- - t <r> s -g- it (4 , f «g s <d * /nt x- . -r y -> r * - h :^y^- 

-/U=0. 9-1. 1 : 1. 0 (t^fo*). NCO/OH=0. 9 ~ 1 . 1) T' fo 5 „ " 

©isfcs-s-jtfc-rscii-c, 4:.K*prtt«»nB«rii«L-3o» iti^svi^sgi^ 
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# 3 „ ft *J . ±. U & tt I* . tstS©t;Htt\ Of7^ - h:sKy^--yU=0. 95 
~ 1 • 05:0. 95-1. 05i*»ti:itfS4. *fc, SSLv^fi^ltll, ? 
iS0*;HtT\ 'fy->7^-b:*!Jt-/U=0. 9 8 ~ 1 . 05:1. 0 ( N C O / 
OH=0.98~1.05)t?fo2)o 

[ 0 0 3 6] 

ft *5 , m A m 2 14 , & & X' ii •& ^ X~ fo o tz %k ft #1 £ "i; ^ LftVt co "C £> £> „ jgE ft #J (4 

jBv»5>hrv»5ii, ^ CO - 27 T* , Rr«E«FW«rfi<i-5«Ka*sfcS 0 Mfi)c%2T-(4 1 r co 4 
5 ft M S * »J £ m ^ -f . *V»T g t*«T*5. 
[0 0 3 7] 

2 iz&it-sjmttmmx'miia-t z> z t (ox- $ z %iix>m t i*x & ^ * 5 - , *r «t 

[0 0 3 8 ] 

FRPfflT"!) T'^&l^coMigffrifc 

* l= . **«C«5FRPl7 , !)7'u/SrSe ) tiiiit5. **«I:«5F R Pl^y ^ 
u ^ 14 . ±E©a*«iXB2 t, ••*t»ii>645:ifcl»tit5t01?*>5 1 

[ 0 0 3 9 ] 

• t*t«iUtt, **W#K:J:5«iltftHJfe3;ft5fcroTMift<, #7*l£*ti^co*Sfi!£ 
*«^K*«lt4rffl^5r i*ST§5. A ft ft Id (4 , 0ij * (4 A 3? & $£ . T 7 5 K & M ft t* 

# # ffi T- fo 5 o « ft « fc H! £ S Jx ft *s , «Atf^f *i s ^*^f,{t5¥a!,©f^i! 
^Ifbix, J? £ 14 011^.(4 0. 1~1. Ommraglffltro^S^^J, 

* fc , *iaj|;#,5FRPffl7'y/l.^(:ii 1 ^ K y * * * 4IO§ T* 5 ft f£ ft fit 42) 1 X 14 

* $ Jx -5 fc co -c* 14 ft 
[ 0 0 4 0 ] 

**fii:«5FRPS^yy^oa«*ixii2i tft*# ** coft a Jt 14 , w iz m « s *x 

5 t CO TM4 ft ^ # , & « W » O ft a * * 41 # ii # 5 ~ 7 5 ft ft % , » £ L < (4 1 0 ~ 6 0 
ft 9 % . § bCff S L< 11 2 0 - 5 5 #a%©jW^f*iti5 ; i i-T'FRP 

+ # fc»jf*jx a l < ft < , mm*t## 7 5#a%*fii5tiriE» 

X . IlOti|4S^ + »i4,rftSSr#5r ti!)|L V ^ * , Mltttttas 6 0 ft a 
% £ @ x 5 £ , M^tilXli2lw < t5i'>'7 i' - ^ ^^tt *s + ^ Hie < < ft 5 „ 

-t IB ft m # * * <0 $n ffl rt I- *3 V^ T 14 , mM#&<V&l&}£& £ < Ltzm-t. » fe *X 5 fi£ 1* ft 
14 SiS « ^ ra < ft 9 . - # , ffi |g Sr < IE l it 4§ & . Ititttl:«n?, s 
[ 0 0 4 1 J 

ft , *8«l:ffi5FRPl^!)r^©Bi*fii:o^t«Tl:ttit545 1 Zixirfig 
£ $ ix -5 <b CO T- 14 ft ^ „ 

FRPffl7*y7-^09iLV»SiS*iSi Lt, *4RTM8it8fflt5:ii«tt5 ( 
^co^feT'14, Srtlc:««IWWS:tt«Lfea, SttfcSrfT^, *2«5lftTSrt*rK£fc 
Mfijc4^lX(4 2co#fiSc^l4. f fttM/ifTI^IlLT^^, ^cojg^-^^^rt 
CSAtiCiT. SiS%13Jli2Sril»#i;tft5. ^ » 1" 5 B# ffl (4 . # y - ®. 

*^«»*rft©aa*cj:ottttK«ft6h4*, a**ixi42i»tt < «r ft e# m # 3 
o»»±»8*n5r i r. co *r « b# n <o *e ffl -e + # ft m m ^ co m m <d ss @ a* pj 

SI ft B# Pfl , ^ ?f *5 fj ^ 5 o «i»ajl2SttJB4rJt»Lfc4*j|ia^<|jj*i|£H<k$-&. * « ft 

SFRPi/y/u^i^^t. # y ▼ - ^ « <r> * m ft i4 , m.i&® ^^itms. * m 
m l tz a s <d m it & x- a ft * s ( m x. wr , a o -c r- 1 b# m + 1 2 0 -c t* 2 b» m ) 

r C T* , * « ft <t (4 . *«*s^F + »ftJg-eS!ftSrftjl:$*fc««8^l,N5. ft 56 91 CO F °R P 
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¥ m it <4 . sibf©? h y ^^ti?rf£igs-7^t^ 1 ot, # £ l < 14 {b *a £ ^ 

Hi. 1" * fc> *> . S! it £ 5 ic J4 * -|- # & g gg ft & V a ft; n fc «fc o ¥ « {b <a « ft T? BS 
{boittr^rffJii^-lirSr t isiiti) 9 . Z. <z> flk & it &. & \z i & & m & & o> a. & & ± 

fc a 5 * 5i n © fi fig ^5 iz fc 5 0 8Kb a « t Ht , jittfoscw ( * g * at » & au s ) ic 

[ 0 0 4 2 ] 

■t <0 « . Mxlf, FRPffl/y/^^aiLf:t, *P Sft <c J: 0 € Ml <D ttf ffi # sit Wi 5 d 
[ 0 0 4 3 ] 

Z <o r. k *» b , 7*y yw^^^gfcT f y . v ^ijg© T gait-^ ^6! 

[ 0 0 4 4 ] 

«■ £ . mmw^ic^ALxr^^-mmLrhZv-L, x 14 , ?S5i;ft©f t-is lt 
*» b WJB« f S A L T <b J: ^„ -t © » W « q» IC » ±1E«i*«-i|6|-*A;h,-C*fti-.5 0 ^ g 
& . FRPfflT-y^^rofSfkllfB, w A tf^PStt^ ^*tW*E 
tLE^^tSSlcatfcttit, SfbSSv^ 1 ot, #*L< 14 flUb 

2 0t»T, Hlc«-^u<(4e!-fb?aS^-r^^3 0t«TI:fiI*Si*|:l#Jt5;i 
# # * L ^ . X , ¥• 5j! it il S td *3 in T * £ * T* *T 5 r. t h # -f K ft ^ & & ft zf ]) -f u if 

C**TI4. *«{ti81«rTStt^^f -etSr t t»4 Lt>. 

m m *t » 14 . ^nx, v y Hiir-^f Ottlt UT?!!®!), # y ^-S^«! Tifc 
^nfctsif ■piiltr ti;iottT9 :UT-#5, ft *j , ^Sltf(c-^g^i±5^?£(0 
ffi » tt**lXI4 2Sr±«XI4T«*»fe«#f*|-t5*jfe/j:ift, 9 * & ffl i~ 5 Z, k K T- # 

[0 0 4 5] 

£l±ro 5=i5/y/^ (ffl-tt*tt*k Jiaitttttt**. »*b • • * 

ttffi<*>rt©ft»0>ffl*.#*>-£) t UtKIt5;tiST#5. r © ^ , # « « ® © « Ji 

ee m m \z a l t , * a fb $ * 5 . 

¥ 51 it lc fo v , i/wxtsicfitiii^e 0-1 8 0tSt±#^5 o JE^iiii 

^0-20kg f / c m 2 

ft tt IZ . 9)iIllriT, nb1XtitiLl&teZfe&1-z> 0 
[0 0 4 6 ] 

W±« **^<0^tfe«5ffl?ffijco#SE-ifc*5, *36Wl4gE3SK>||ig(0?B|g{c|S^$ix4*>ro 
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[ 0 0 4 7 ] 

[ 3! & OT ] 

mmm 1 

^ W7* - Fa^tLTStfW*^*^^ * K £ ft 4 , 4' 

•> T * - h t 4 , 4' -^7x^;M^y^^y->74-h©S^fe (MDI) ( £ #J ) 
. ^!) t-zu^^t LTIIKliliSft^8i©2 filtt* U 7 1 n t' u y ^ y n - ; v ( PP 
G400) (KftJH) , IISJBtLTl, 4-7"^y^U 3-> (i, 4BG) . -t 

MDI/PPG400/1, 4BG 
= 1. 575/1. 00/0. 50 (fig Sit) 
= 117. 7/100/11. 25 (SSJt) 
[ 0 0 4 8 ] 

± ie m m m. & m <o ± m t eg {t #j n . 6 o *c x* 2 b# m m & , s^KSLt^?,, s a * -c- » 
a u o -t w a , ^y->74 - (mdi) /^y^- — /ugg^ (ppg4oo) / m 

M S #J (1, 4BG) = 9 7 / 1 0 3 / 1 Orolittflffl^L. fi2»gSfeii> 
6 I i I: o „ 

:©SSl:/iofcffl)|fiS5)tr5 Ommx l OmmX 2mm©Il:SLii^ 1 6 0 *C . 2 B# 

ra -c * ss ^ £ * tz ( $ a -e @ w ) . 

tti * ig t tt o 7t (SDifijc.tijay^ajjig-tj-vT'/uiSsEijiLfcfcst)) „ 3= ^ . ao % %. <d > -7 

[ 0 0 4 9] 

HiSffl 2 

« lOaStMllJtl* (hU* C06343 ( J* U- ( ttc ) S ) , C F ^ n * ) & ffl 
^TFRPfflyD/U^^ltiL, :h*fflV^TCFRPt>7 , /^^|}Lfc 0 

[ 0 0 5 0 ] 

[& 1 ] 



»* 






1 


mtK-t Vi/T*- f/PPG200 


1 . 0 5/1. 0 


2 


SfctK-Y V W*— H/PPG4 0 0 


1 , 0 5/1. 0 


3 


Wym-h/PPG4 0 0/l, 4BG 


1 . 5 5/1. 0/0. 5 



[ 0 0 5 1 ] 

ffi -f V T * - h : # ,v # v> -< ^ K £ 4 , 4 ' - i> 7 * - A* ^ * > v> >f W T * - h 
k 4 , 4' -> ? ^^^^^^>^^yi/T^--ho^^^ 0 

PPG200 :^yynt e U>^y=i-yP (¥^^^-3200) 
PPG400 : y / D t 6 U >' ^ U n - (¥^^^-44 00) 
1 , 4 B G : 1 , 4 7 ? > zs ;U (mm&m) o 

[ 0 0 5 2 ] 

• y c y y U ^ H ft «: : 
8f IS IS : 2 Jf 

t£ £ ® J5 : 0 . 5mm 

* W ft «= : X £ T , 60tT'2Btrfl 
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[ 0 0 5 3 ] 

5fc 1* , CF*n*S:£J9fflL. 0. 2 5mmf©S«:«»t5ftftoarti::litRIL 
fc & , X ffl R §l K T S £ X 56 L fc o fe fig « 2 (7) £ #J t a ft gy tt , 6 0tT2^|«8« 

: * V * - = i . 0 5 : l . Oi:tSj$g^U »2»i«"ees^68Si:4ot Q 

[ 0 0 5 4 ] 

*>^^2 (ffifi5c^2(c^^)^r/i^>^/u3 ( ffi j& m i at j£ ) & # iz o ^ r m ? 
is * f&mm&fcm utf r p m ? u ^u^srf^a«Lfc 0 

• y U ^ fls S ft : 

a « & : IS 
I& £ *£ J¥ : 0 . 25mm 

• « ft ft «= : X 36 T s 60tt2^ra 
[ 0 0 5 5 ] 

m ft m <£> ± M t « ^1 tt , 60tT'2^Pp1g|, X ffi R « L T <b . S[»*t?**PLfc 0 
^£>*£, ttl!o*^itT\ f 2 Co^tli, »ft^W7*-h (MDI) 

/ # y - (PPG400) = l . 05/1. 0 N f ^ y /Vf f 3 C O ^ t li , #t 
V T — h (MDI) / # !J - (PPG400) /iSfiS) (1, 4BG) =1. 

5 5/1. 0/0. 5I:t«#«*l, *2»l«?ai^biHi:iofc 0 

[ 0 0 5 6 ] 

:^IWl:iofc»lifiE^*CF ^ D^±i:aiii^, ^ ^ n > ( 3£ jgj H ) 
Sctf:±^^^n-;UT^iL, «»«r^iCjTUUlLfc 0 £ <b fc . T A- S * T # * , 6 
0 t: T *5 2 B# ffi , 1 k g f / mm 2 T* / 1/ ^ L^fflft^ tf: e 

[ 0 0 5 7 ] 

l!eFRPl7 ( y/^oty7 , ;ui-3^ffl^f:CFRP£OSi||j:&oi; picltfTo 
fco 

• ft 7F2 # ffi : |R •? ^ * ft » m 

CFRP-^-V^/^l : 21 
CFRP^Ifrfy/y^&O^ : 4 if 

• C F R P 61 :^fKj}lmm 

• St it ft «= : 1 5 0ttl»B, V U * JE : ft 1 k g f / m m 2 
-C fc o o 

RffiLtCFRPfy^/H-3 0T g«rl«tt»ttl:TH3ELt. £ fc , 

[ 0 0 5 8 ] 
[* 2 ] 





Tg (t) 




1 


9 5 




2 


4 3 




3 


5 7 





[0 0 5 9] 

± IE W «fc 9 IC . & A m 1 . 2£flU^fc^ttf£«#y^-£««*tWK£«$-&-t»t > fta 
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*»*i:«5FRPffl^y7'u^ii > -v h y * ffi Jli # ^ ^ {fc w # ig r- & <ff T* # 5 r £ 
?> , t»4^Jg^r»15rf x, L fc # o T , F R P*»#oSi|iS««T* 9 , 2» o # f> 

a* 7 A? $ ft 2> . 
[ 0 0 6 0] 
[ 9B 91 S» * J 

t^H4rfii5„ L *s o T , F R PfiJf ft:rogili:ffi«!T-fo 0 , A>oHf,ii5F R PfiE 
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